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Description 1 

TECHNICAL FIELD 

[0001] The present invention relates to an optical re- 5 
cording medium. 

BACKGROUND ART 

[0002] An optical recording medium has attracted at- 
tention as a memory having large capacity and high den- 
sity. A rewritable optical recording medium called as 
erasable type have been developed. One of the erasa- 
ble optical recording media has a recording layer made 
of a thin film which changes the phase between amor- 
phous and crystalline states, and information is record- 
ed and erased by thermal energy due to the laser beam 
radiation. An ailoy film composed of Ge, Sb, Te, In etc. 
as main components, for example, GeSbTe film, is 
known as the phase-change material for the recording 
layer. In many cases, information is recorded by forming 
marks by partially changing the recording layer to amor- 
phous state while information is erased by crystallization 
of the amorphous marks. The amorphous state is 
achieved by radiating a strong laser beam in pulses to 
heat the recording layer to a temperature not lower than 
the melting point thereof, and then cooling it at a prede- 
termined or faster rate. The crystallization, on the other 
hand, is achieved by radiating a comparatively weak la- 
ser beam to heat the recording layer to a temperature 
between the crystallization temperature and the melting 
point. 

[0003] Information is recorded in a medium by PWM 
recording, in which information is represented by mark 
lengths and space lengths (i.e. edge positions of the 
front and rear ends of the mark) by forming marks of 
different lengths with various space sections. 
[0004] However, in PWM recording, if a strong laser 
pulse simply equivalent to the mark length is radiated 
for forming a long mark, the heat generated in the front 
portion of the mark enhances the temperature increase 
at the rear portion. Thus, the mark is distorted to have 
the narrow front portion and the wide rear portion there- 
of, to deteriorate signal quality. Therefore, as shown in 
Fig. 4, it is more advantageous to form a mark by using 
a plurality of laser pulses including the first pulse corre- 
sponding to the front end of the mark, intermediate puls- 
es corresponding to the intermediate portion thereof and 
the last pulse corresponding to the rear end thereof. 
[0005] Even in this method, however, when an interval 
between marks is decreased as a result of an increased 
recording density, the heat generated at the forming of 
a mark affects the formation of adjacent marks. This 
leads to a problem that variation of the edge positions 
of the marks deteriorates the signal quality. The varia- 
tion of the edge position due to the thermal interference 
between marks depends on the length of the mark to be 
recorded and the length of the space sections before 



and after the mark. In order to solve this problem, Jap- 
anese Patent laid open Publication 7-1 29,959/1 995 pro- 
poses a signal pattern adaptive recording compensation 
scheme in which the generation timings "a" and "b" of 
the first and last pulses in Fig. 4 are changed according 
to the length of the mark and the length of .the space 
sections before and after the mark. 
[0006] The optimum pulse conditions, however, de- 
pend to a larger measure on the characteristics of the 
medium and the recording/reproduction apparatus. 
Similarly, optimum servo conditions, such as focal and 
tracking positions and a gain for determining various 
servo operations on recording and reproduction, and 
optimum reproduction signal processing conditions, 
such as equalizing characteristics and a binarization 
slice level, are also dependent much on the character- 
istics of the medium and the recording/reproduction ap- 
paratus. 

[0007] Therefore, each time a recording/reproduction 
apparatus is activated for recording with an optical re- 
cording medium mounted therein, test recording is car- 
ried out while changing recording/reproduction condi- 
tions such as the pulse conditions, the servo conditions 
and/or the reproduction signal processing conditions. 
Then, the quality of the reproduced signals with the 
measurement is compared to determine the optimum 
recording/reproduction conditions, and the recording of 
information is performed based on the optimum record- 
ing/reproduction conditions. Then, it is a problem that 
the action called as learning for determining the opti- 
mum recording/reproduction conditions is always re- 
quired on activation to make a waiting time longer. 
[0008] EP 0 442 566 A1 discloses an information re- 
cording device comprising write means for providing the 
record carrier with information patterns and storage 
means for storing in a memory determined optimum set- 
tings together with identification data which indicate for 
which combination of the recording device and a record 
carrier the adjustment data has been determined. 
[0009] US 5,631 ,887 discloses a pulse width optical 
disk drive. 

DISCLOSURE OF THE INVENTION 

[001 0] A main object of the present invention is to pro- 
vide an optical recording medium which solves these 
problems. 

[0011] The above object is solved by a medium as 
claimed in claim 1 , a method as claimed in claim 4 and 
an apparatus as claimed in claim 5. 
[0012] An advantage of the present invention is that 
shorten a time required for the learning and realize a 
short activation time. 

BRIEF DESCRIPTION OF DRAWINGS 

[0013] These and other objects and features of the 
present invention will become clear from the following 
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description taken in conjunction With the preferred em- 
bodiments thereof with reference to the accompanying 
drawings, and in which: 

Fig. 1 is a diagram of an optical recording medium 
according to an embodiment of the present inven- 
tion; 

Fig. 2 is a diagram of an optical recording medium 
according to another embodiment of the present in- 
vention; 

Fig. 3 is a diagram of a recording/reproduction ap- 
paratus for an optical recording medium; 
Fig. 4 is a diagram for explaining a shape of a mark 
and pulse conditions for forming the mark; 
Fig. 5 is a flowchart of a first recording/reproduction 
method for an optical recording medium according 
to the invention; 
Fig. 6 is a flowchart of learning; 
Fig. 7 is a flowchart of a second 
recording/reproduction method for an optical re- 
cording medium according to the invention; 
Fig. 8 is a flowchart of recording; 
Fig. 9 is a flowchart of a third recording/reproduction 
method for an optical recording medium according 
to the invention; 

Fig. 10 is a flowchart of a fourth recording/reproduc- 
tion method for an optical recording medium ac- 
cording to the invention; 

Fig. 11 is a flowchart of a fifth recording/reproduc- 
tion method for an optical recording medium ac- 
cording to the invention; and 
Fig. 12 is a flowchart of a sixth recording/reproduc- 
tion method for an optical recording medium ac- 
cording to the invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0014] Referring now to the drawings, wherein like ref- 
erence characters designate like or corresponding parts 
throughout the several views, embodiments of an opti- 
cal recording medium, and a recording/reproduction 
method and a recording/reproduction apparatus there- 
for according to the invention will be explained below. 
[0015] Fig. 1 shows an optical recording medium ac- 
cording to a first embodiment of the invention. The op- 
tical recording medium 1 has a central hole 2 for setting 
it to a recording/reproduction apparatus. The substrate 
is formed with a guide groove (Fig. 4) fortracking a laser 
beam on recording or reproduction. The optical record- 
ing medium 1 has a transparent substrate made of poly- 
carbonate of 0.6 mm thickness and a recording layer 
formed thereon. The recording layer is made of a GeS- 
bTe alloy as a phase-change recording material. By ra- 
diation of a laser beam thereon, the recording layer is 
partially converted Into amorphous state thereby to form 
a recording mark. Marks of different lengths with various 
space sections are formed according to the PWM re- 
cording scheme in which information is represented by 
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lengths of a mark and adjacent space sections. 
[0016] The recording medium 1 has a lead-in area 3 
recording medium identification information for a medi- 
um or the like with embossed pits (not shown) for the 

5 address information and the like exclusive for reproduc- 
tion. The recording medium 1 further comprises three 
recording areas 4-6 to which recording is possible by 
the recording/reproduction apparatus. The recording/ 
reproduction conditions recording area 4 is provided for 

10 recording recording/reproduction conditions such as 
pulse conditions, servo conditions, reproduction signal 
processing conditions and the like. The test recording 
area 5 is provided for test recording of specified data in 
order to measure the signal quality thereof. The infor- 
ms mation recording area 6 is used for recording informa- 
tion. The recording area 4 for recording/reproduction 
conditions and the test recording area 5 are preferably 
arranged between the lead-in area 3 and the information 
recording area 6. When information is recorded in the 

20 recording medium according to the invention, the lead- 
in area 3 is first accessed. Then, recording/reproduction 
conditions recorded in the recording area 4 are read out, 
and based on the recording/reproduction conditions, 
conditions such as pulse conditions, servo conditions 

25 and reproduction signal processing conditions are set. 
If necessary, the test recording area 5 Is used for test 
recording. That is, specified data are recorded as a test 
therein, and the quality of the signals reproduced on the 
recorded data for test is checked. Information is record- 

30 ed in the information recording area 6. Because the ar- 
eas 3-6 are arranged in the manner described above, 
the distance covered by the optical head on recording 
is m inimized for a shorter access time. Either the record- 
ing/reproduction conditions recording area 4 or the test 

35 recording area 5 may be arranged on an inner peripheral 
side. 

[0017] When a recording medium having the config- 
uration described above is used for the first time, the 
test recording is conducted while changing the record- 

40 ing/reproduction conditions in a recording/reproduction 
apparatus, and the measured quality of the signal repro- 
duced therefrom is compared to determine optimum re- 
cording/reproduction conditions. The determined condi- 
tions are recorded in the recording area 4. When the 

45 recording medium 1 is used thereafter, the recording/ 
reproduction conditions recorded in the recording area 
4 can be read. Then, the learning for determining the 
optimum recording/reproduction conditions when the 
medium is accessed can be omitted orshortened. In this 

so way, when the medium is mounted and the recording/ 
reproduction apparatus is activated, the waiting time 
can be shortened. 

[0018] Alternatively, in the learning, a simple method 
can be employed. The test recording is conducted while 
55 changing the recording/reproduction conditions. A re- 
sult of a measurement of the quality of the signal repro- 
duced is compared with a predetermined condition, and 
as soon as the result satisfies the predetermined condi- 



3 



EP 1 026 671 B1 6 



5 

tion, the recording/reproduction conditions 'obtained at 
the measurement are adopted as the optimum record- 
ing/reproduction conditions. 

[0019] It is preferable that the recording area 4 pro- 
vided for recording/reproduction conditions is com- 
posed of a plurality of sub-areas for recording the same 
information. Fig. 2 shows a optical recording medium 
according to a second embodiment, which is similar to 
that of the first embodiment except the recording area 
4. The recording area 4 is composed of two sub-areas 
including a first recording sub-area 4a and a second one 
4b. The first and second sub-areas 4a and 4b are pro- 
vided for recording the same recording/reproduction 
conditions. In an example, when the recording/repro- 
duction conditions are read, the sub-area 4a is ac- 
cessed first, and if the recording/reproduction conditions 
cannot be read out, the second sub-area 4b is ac- 
cessed. As a result, even when the information recorded 
in the first sub-area 4a or the second one 4b is difficult 
to be reproduced due to contamination of the medium 
or the like, it can be obtained from the other sub-area. 
Thus the reliability of the recording/reproduction condi- 
tions recorded in the medium is improved. 
[0020] Preferably, the recording area 4 is used as an 
area for recording, together with the recording/repro- 
duction conditions, recording/reproduction apparatus 
information for identifying a recording/reproduction ap- 
paratus which uses the recording/reproduction condi- 
tions. In this example, the recording area 4 is assigned 
to have a sufficient capacity for recording a plurality of 
set of recording/reproduction conditions each accompa- 
nying recording/reproduction apparatus information. 
This configuration makes it possible to record a plurality 
of sets of recording/reproduction conditions in an optical 
recording medium and on recording, the recording/re- 
production conditions suitable for the recording/repro- 
duction apparatus used for recording are selected 
among the plurality of sets of the recording/reproduction 
conditions. As a result, when a single medium is used 
for a plurality of recording/reproduction apparatuses, 
the difference in the recording/reproduction character- 
istics among the apparatuses can be compensated. 
[0021] Preferably, the recording/reproduction appara- 
tus information has a hierarchy of a plurality of levels, 
and has manufacturer information identifying a manu- 
facturer of a recording/reproduction apparatus, model 
information identifying the model of the recording/repro- 
duction apparatus, serial number for identifying the re- 
cording/reproduction apparatus, etc. With this configu- 
ration, even if the recording/reproduction conditions de- 
termined by the recording/reproduction apparatus to be 
used for recording or reproduction are not recorded in 
a medium, recording/reproduction conditions can be 
adopted which are determined by a recording/reproduc- 
tion apparatus having recording/reproduction charac- 
teristics similar to those of the recording/reproduction 
apparatus, such as a recording/reproduction apparatus 
of the same manufacturer or the same model. Thus, the 



learning for determining optimum recording/reproduc- 
tion conditions can be omitted or shortened, and the 
waiting time for mounting the medium and for activating 
the recording/reproduction apparatus can be shortened. 

5 [0022] Further, the recording/reproduction conditions 
recording area 4 may be used as an area for recording 
time information indicating the date and time of record- 
ing of the recording/reproduction conditions in the me- 
dium, besides the recording/reproduction conditions 

10 and the recording/reproduction apparatus information. 
In this case, a time elapsed from the determination of 
the recording/reproduction conditions can be calculated 
for recording by use of the time information. If the time 
elapsed from the determination of the recording/repro- 

*5 duction conditions is not shorter than a predetermined 
length, therefore, a change in the recording/reproduc- 
tion characteristics of the recording/reproduction appa- 
ratus with time can be compensated by determining the 
optimum recording/reproduction conditions again. 

20 [0023] In the embodiment described above, a GeS- 
bTe alloy as a phase change material is used for the 
recording layer. As an alternative, another material such 
as a magneto-optic recording material or an organic pig- 
ment may be used. Further, the recording layer may be 

25 of write-once type which can be recorded only once, in- 
stead of a rewritable, erasable type. The recording/re- 
production conditions in the recording area 4 can be up- 
dated or added by rewriting them over the old informa- 
tion for the erasable type, and by recording them after 

30 the old information for the write-once type. Thus, for the 
write-once type, a comparatively large capacity is re- 
quired to be provided for the recording area 4 for record- 
ing/reproduction conditions. 

[0024] Further, the optimum recording/reproduction 
35 conditions may be recorded in the recording area 4 be- 
forehand at the time of shipment. In such a case, differ- 
ence in the recording characteristics between the indi- 
vidual media can be compensated at the time of ship- 
ment. Then, when the medium is mounted orthe record- 
40 ing/reproduction apparatus is activated, the learning for 
determining the optimum recording/reproduction condi- 
tions can be omitted or shortened, thereby the waiting 
time can be shortened. 

[0025] Next, an apparatus and a method for record- 
45 ing/reproduction using the optical recording medium de- 
scribed above are explained. Fig. 3 is a block diagram 
of a recording/reproduction apparatus in which an opti- 
cal recording medium 1 shown In Fig. 1 or2 is mounted. 
In the recording/reproduction apparatus, a spindle mo- 
so tor 24 rotates the optical recording medium 1 mounted. 
A controller 7 controls the entire recording/reproduction 
apparatus. A storage unit 16 has a memory device 
which stores recording/reproduction conditions includ- 
ing pulse conditions, servo conditions and reproduction 
55 signal processing conditions, recording/reproduction 
apparatus information for identifying the recording/re- 
production apparatus which uses the recording/repro- 
duction conditions, and time information indicating the 
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date and time when the recording/reproduction condi- 
tions are determined. A modulator 19 converts the data 
recorded into a recording signal. A pulse condition setter 
8 sets the pulse conditions when the information is re- 
corded. A pulse controller 9 controls laser pulses in ac- 
cordance with the pulse conditions. A laser drive circuit 
10 drives a laser diode in accordance with signals from 
the pulse controller 9, and an optical head 11 including 
the laser diode focuses a laser beam in the medium for 
recording information or producing the reproduction sig- 
nal from the reflected light. A preamplifier 12 amplifies 
the reproduction signal. A servo condition setter 21 sets 
servo conditions to a servo circuit 20, which controls the 
focusing and tracking of the optical head 11 in accord- 
ance with the servo conditions based on the signal out- 
put from the preamplifier 12. An equalizer 13 corrects 
frequency characteristics of the reproduction signal. An 
equalizing conditions setter 22 sets equalizing condi- 
tions to the equalizer 13, and a binarizer circuit 14 con- 
verting the signal corrected by the equalizer 13 to a bi- 
nary signal. A binarization condition setter 23 sets a bi- 
narization slice level to the binarizer circuit 14. A record- 
ing/reproduction conditions demodulator 15 demodu- 
lates, from the signal produced by the binarizer circuit 
1 4, the data including the recording/reproduction condi- 
tions recorded in the recording/reproduction conditions 
recording area of the medium 1 , the recording/reproduc- 
tion apparatus information for identifying the recording/ 
reproduction apparatus which uses the recording/repro- 
duction conditions and the time information indicating 
the date and time of determination of the recording/re- 
production conditions. A data demodulator 1 8 demodu- 
lates other data, and a signal quality determinator 17 
determines the quality of the signal recorded or repro- 
duced as a test from specified data in the test recording 
area in the medium. 

[0026] The information is recorded by the PWM re- 
cording scheme. As shown in Fig. 4, a plurality of laser 
pulses into which a laser beam is segmented include a 
first pulse corresponding to the front end of a mark, in- 
termediate pulses corresponding to an intermediate 
portion of the mark and the last pulse corresponding to 
the rear end of the mark. In Fig. 4, n a", "c" and "e" des- 
ignate generation timing, length and intensity of the first 
pulse, respectively, and '"fa", w d M and T designate gen- 
eration timing, length and intensity of the last pulse, re- 
spectively. Further, "g" designates intensity of the laser 
beam between pulses, and "h" designates intensity of 
the laser beam in the space portion. In the following, the 
conditions for forming a laser pulse including items "a" 
to "h" are referred to as pulse conditions. When a mark 
is formed, the laser pulses are radiated while changing 
the generation timings "a" and "b" of the first and last 
pulses, respectively, according to the mark length and 
space lengths before and after the mark In correspond- 
ence to the mark to be recorded. By using the recording/ 
reproduction apparatus according to this embodiment, 
a mark can be formed to have edges of the front and 
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rear ends thereof at predetermined positions. In addi- 
tion, information can be reproduced well from the re- 
cording mark. 

[0027] Next, a recording/reproduction method for the 

5 above-mentioned recording medium shown in Fig. 1 or 
2 is explained. This recording/reproduction method and 
others to be explained later are performed by the con- 
troller 7. Fig. 5 is a flowchart of the recording/reproduc- 
tion method. First, at step 401, the record in g/rep rod uc- 

10 tion apparatus is activated for the recording medium 1 . 
The recording medium 1 is mounted and rotated on the 
spindle motor 24. Then a laser beam for reproducing 
information is radiated by the optical head 11 onto the 
medium 1 . By accessing the lead-in area 3 in the medi- 

15 urn 1 , identification information orthe like of the medium 
recorded in the lead-in area 3 is read out. In order to 
read the identification information orthe like, reproduc- 
tion signal obtained by the optical head 11 as a light 
beam reflected from the medium 1 is amplified by the 

20 preamplifier 12, and the frequency characteristics are 
corrected by the equalizer 13 according to predeter- 
mined equalizing conditions set by the equalizing con- 
ditions setter 22. Then, the signal is binarized by the bi- 
narization circuit 14 with a predetermined binarization 

25 slice level set by the binarization condition setter 23. The 
signal thus binarized is demodulated by the data de- 
modulator 1 8 and sent to the controller 7. The servo cir- 
cuit 20 has been set to predetermined servo conditions 
by the servo condition setter 21 , and it controls the fo- 

30 cusing and tracking of the optical head based on the sig- 
nal output from the preamplifier 12 in accordance with 
the servo conditions. 

[0028] Then, at step 402, the recording/reproduction 
conditions are read. At this step, the recording/repro- 

35 duction conditions recording area 4 in the medium 1 is 
accessed, and the servo conditions of the servo circuit 
20 are set by the servo conditions setter 21 in accord- 
ance with .predetermined conditions or conditions des- 
ignated by the identification information of the medium. 

40 The focusing and tracking are controlled for the optical 
head 11 by the servo circuit 20. The reproduction signal 
obtained by the optical head 1 1 from the laser beam re- 
flected from the medium 1 is amplified by the preampli- 
fier 12, and the frequency characteristic is corrected by 

45 the equalizer 13 set by the equalizing conditions setter 
22 to predetermined conditions or the equalizing condi- 
tions designated by the identification information of the 
medium. Then, the reproduction signal is binarized by 
the binarization circuit 14 which has been set to a bina- 

50 rization slice level predetermined by the binarization 
conditions setter 23 or a binarization slice level desig- 
nated by the identification information of the medium. 
The signal thus binarized is demodulated by the record- 
ing/reproduction conditions demodulator 15 to be sup- 

55 piled to the controller 7. 

[0029] Then, at step 403, it is decided whether or not 
the recording/reproduction conditions described above 
are recorded in the recording/reproduction conditions 
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recording area 4 in the recording rhedium. IT the condi- 
tions are decided to be recorded (YES at step 403), the 
recording/reproduction conditions are stored in the stor- 
age unit 1 6 at step 404, and the information is recorded 
at step 405 in the information recording area 6 in the 
medium based on the recording/reproduction condi- 
tions. 

[0030] At step 405, the information is recorded in the 
following manner (refer to Fig. 8). In accordance with a 
content stored in the storage unit 16, the pulse condi- 
tions setter 8 sets pulse conditions to the pulse controller 
9 (step 4051 ), the servo conditions setter 21 sets servo 
conditions to the servo circuit 20 (step 4052), the equal- 
izing conditions setter 22 sets equalizing conditions to 
the equalizer 13 (step 4053), and the binarization con- 
dition setter 23 set a binarization slice level to the bina- 
rization circuit 14 (step 4054). The pulse conditions in- 
clude, as described above with reference to Fig. 4 2 gen- 
eration timings "a", "b", lengths "c", "d", and intensities 
"e", T of the first and last pulses, respectively, intensity 
"g" of the laser between the pulses, and laser intensity 
"h" in the space portions, which are respectively deter- 
mined in accordance with the length of the mark to be 
recorded and the lengths of the space sections before 
and after the mark. The data supplied to the controller 
7 are converted to a recording signal by the modulator 
19, and the recording signal is converted by the pulse 
controller 9 to a laser drive signal satisfying the pulse 
conditions set by the pulse conditions setter 8 (step 
4055). The laser drive circuit 10 drives the laser diode 
provided in the optical head 11 in accordance with the 
laser drive signal. The optical head 11 for which the fo- 
cusing and the tracking are controlled by the servo cir- 
cuit 20 focuses the light radiated from the laser diode in 
the optical head and forms marks on the recording layer 
in the medium 1 to record the information. 
[0031] At step 406, learning is performed for deter- 
mining the recording/reproduction conditions when it is 
decided that the recording/reproduction conditions are 
not recorded in the recording area 4 on the recording 
medium (NO at step 403). The learning is performed in 
thefollowing manner (refer to Fig. 6). First, accordingto 
predetermined specified conditions or conditions desig- 
nated by the identification information in the medium de- 
scribed above, the pulse conditions setter 8 sets the 
pulse conditions to the pulse controller 9 (step 4061), 
the servo conditions setter 21 sets the servo conditions 
to the servo circuit 20 (step 4062), the equalizing con- 
ditions setter 22 sets the equalizing conditions to the 
equalizer 1 3 (step 4063), and the binarization conditions 
setter 23 sets the binarization slice level to the binariza- 
tion circuit 14 (step 4064). Then, the specified data out- 
putted from the controller 7 are converted to a recording 
signal by the modulator 1 9, and recorded as a test in the 
test recording area 5 in the medium 1 through the same 
procedure as at step 405 described above (step 4065). 
The reproduction signal of the data recorded as the test 
in the medium 1 in this way is amplified by the pream- 



plifier 12, and after correcting the frequency character- 
istics by the equalizer 13. A jitter value (fluctuation of 
the position of the reproduced signal with respect to a 
reference clock) of the signal blnarized by the binariza- 

5 tion circuit 1 4 is measured by the signal quality determi- 
nator 17, and it is compared with a predetermined crite- 
rion, to determine the signal quality (step 4066). If the 
jitter value satisfies the criterion, the learning is complet- 
ed. On the other hand, if the jitter value fails to satisfy 

10 the criterion, the pulse conditions, the servo conditions, 
the equalizing conditions and the binarization slice level 
are successively changed, and the specified data are 
recorded as a test and the signal quality of the data re- 
corded is determined. This is repeated until the jitter val- 

15 ue satisfies the criterion. Thus the optimum recording/ 
reproduction conditions are determined. 
[0032] Then, at step 407, the recording/reproduction 
conditions obtained by the learning at step 406 are 
stored in the storage unit 1 6. Then, at step 408, the re- 

20 cording/reproduction conditions are recorded in the re- 
cording/reproduction recording area 4 in the medium 1 , 
and at step 405, information is recorded in the medium. 
[0033] By using the procedure described above, 
when a recording medium is used for the first time, op- 

25 timum pulse forming conditions obtained by the record- 
ing/reproduction apparatus are recorded in the record- 
ing/reproduction conditions recording area 4 in the re- 
cording medium 1 . In this way, when the recording me- 
dium 1 is used again, the recording/reproduction condi- 

30 tions recorded in the recording medium 1 are read and 
stored in the storage unit 16 in order to use them. As a 
result, the learning for determining the optimum record- 
ing/reproduction conditions is not necessarily per- 
formed each time the medium us used, but the learning 

35 can be omitted or shortened. Thus, the waiting time can 
be shortened for mounting the medium and for activat- 
ing the recording/reproduction apparatus. 
[0034] Fig. 7 is a flowchart of another recording/repro- 
duction method performed by the controller 7. The meth- 

40 od is carried out in the same procedure as the recording/ 
reproduction method shown in Fig. 5 except some ex- 
ceptions. Thus, only some points in Fig. 7 different from 
the recording/reproduction method described with ref- 
erence to Fig. 5 will be explained below. If it is decided 

45 at step 503 that the recording/reproduction conditions 
are recorded in the recording area 4 in the recording me- 
dium 1 (YES at step 503), the recording/reproduction 
conditions are stored at step 504. At step 505, specified 
data are recorded as a test in the test recording area 5 

so jn the medium 1 . The test recording is conducted in the 
same procedure as the counterpart, step 405 in Fig. 5, 
except for the data to be recorded and the recording ar- 
ea in the medium. 

[0035] Then, at step 506, the reproduction signal of 
55 the test data recorded in the test recording area 5 In the 
medium 1 at step 505 is amplified by the preamplifier 
1 2, and the frequency characteristic is corrected by the 
equalizer 1 3. Then, the jitter value of the signal binarized 
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by the binarization circuit 14 (fluctuation of the position 
of the signal reproduced with respect to a reference 
clock) is measured by the signal quality determinator 1 7. 
The measurement data is compared with a predeter- 
mined criterion to determine the signal quality. If the jitter 
value satisfies the criterion (YES at step 506), at step 
507, the information is recorded in the information re- 
cording area 6 in the medium 1 in the same procedure 
as step 405. On the other hand, if the jitter value fails to 
satisfy the criterion (NO at step 506), the learning is per- 
formed at step 508 in the same procedure as step 406 
in Fig. 5. Steps 501 , 502, 509, 51 0 correspond to steps 
401 , 402, 407, 408 in Fig. 5, respectively, and they are 
not explained here. 

[0036] The procedure described above can compen- 
sate for the change in the recording/reproduction char- 
acteristics of the recording/reproduction apparatus and 
of the recording medium with the lapse of time from a 
time point when the recording/reproduction conditions 
are recorded in the medium to be used for recording. 
Further, when the information is recorded in a recording/ 
reproduction apparatus different from the recording/re- 
production apparatus, of which the recording/reproduc- 
tion conditions are recorded in the medium, a difference 
in the recording/reproduction characteristic between ap- 
paratuses can be compensated. 
[0037] Fig. 9 is a flowchart of a further recording/re- 
production method according to the invention. The 
method is carried out in the same procedure as the re- 
cording/reproduction method shown in Fig. 7 with some 
exceptions. Thus, some points in Fig. 9 different from 
those of the recording/reproduction method shown in 
Fig. 7 will be explained below. In the recording/repro- 
duction method, a recording medium is used in which 
the recording area 4 is also used to record, together with 
the recording/reproduction conditions, time information 
indicating the date and time when the recording/repro- 
duction conditions are recorded in the medium. 
[0038] First, steps 601 , 602 correspond to steps 501 , 
502, respectively in Fig. 7, and they are not explained 
here. 

[0039] At step 603 , the controller 7 determines wheth- 
erthe recording/reproduction conditions are recorded or 
not in the recording/reproduction conditions recording 
area 4 in the medium 1 . If the recording/reproduction 
conditions and the time information, representing the 
date and time when the recording/reproduction condi- 
tions are recorded In the medium, are recorded in the 
recording/reproduction conditions recording area 4 
(YES at step 603), the recording/reproduction condi- 
tions and the time information read at step 602 are 
stored in the storage unit 16 at step 604. Then, at step 
605, the controller 7 compares the time information with 
the time of the clock in the controller 7. If the difference 
between them is longerthan a predetermined reference 
(YES at step 605), the test recording is conducted at 
step 606 in the same procedure as at step 505 in Fig. 
7. On the other hand, if the difference is shorter than the 



predetermined reference (NO at step 605), the informa- 
tion is recorded in the information recording area 6 in 
the medium 1 at step 608, in the same procedure as 
step 405 in Fig. 5 without the test recording. 

5 [0040] Step 607 corresponds to step 506 in Fig. 7. If 
the determination at step 603 or at step 607 is negative 
(NO), the process proceeds to steps 609 to 61 1 . At step 
609, the recording/reproduction conditions are deter- 
mined by a learning similar to step 406 in Fig. 5, and at 

10 step 61 0, the recording/reproduction conditions thus ob- 
tained are stored, together with the time when the re- 
cording/reproduction conditions are obtained (ortime in- 
formation), in the storage unit 16. At step 611, the ob- 
tained recording/reproduction conditions are recorded 

15 in the recording area 4 in the medium 1 together with 
the time information, and then the flow proceeds to step 
608. 

[0041] In such a case where recording media are fre- 
quently replaced In a recording/reproduction apparatus, 

20 the waiting time for activation can be shortened by omit- 
ting the above-mentioned test recording, by compensat- 
ing a change in the recording/reproduction characteris- 
tics of the recording/reproduction apparatus and the re- 
cording medium with the lapse of time from the time 

25 point when the recording/reproduction conditions are re- 
corded in the medium to be used. 
[0042] Fig. 1 0 is a flowchart of a further recording/re- 
production method according to the invention. This 
method is carried out in the same procedure as the re- 

30 cording/reproduction method explained with reference 
to Fig. 5 with some exceptions. Therefore, some points 
in Fig. 10 different from those of the recording/reproduc- 
tion method explained with reference to Fig. 5 will be 
explained below. This recording/reproduction method 

35 uses a recording medium in which the recording/repro- 
duction conditions recording area 4 in the medium 
records, together with a plurality of recording/reproduc- 
tion conditions, recording/reproduction apparatus infor- 
mation for identifying a recording/reproduction appara- 

40 tus using the recording/reproduction conditions. The re- 
cording/reproduction apparatus information is divided 
into a plurality of hierarchical levels and has manufac- 
turer information for identifying a manufacturer of the re- 
cording/reproduction apparatus, model information for 

45 identifying a model of the recording/reproduction appa- 
ratus and a serial number for identifying a particular re- 
cording/reproduction apparatus. 
[0043] First, at step 701 , an activation process similar 
to step 401 in Fig. 5 is executed. Then, at step 702, the 

so recording/reproduction conditions and the recording/re- 
production apparatus information for identifying the re- 
cording/reproduction apparatus which uses the record- 
ing/reproduction conditions are read from the recording/ 
reproduction conditions recording area 4 in the medium 

55 1 , Then, if it is determined at step 703 that the recording/ 
reproduction conditions are recorded in the recording 
area 4 (YES at step 703), the controller 7 checks at step 
704 whether or not the recording/reproduction appara- 
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tus Information read from the recording area 4 contains 
information coincident with the recording/reproduction 
apparatus information of the recording/reproduction ap- 
paratus. If there is the recording apparatus information 
coincident with the recording/reproduction apparatus in- 
formation of the recording/reproduction apparatus on all 
points including the manufacturer information, the mod- 
el information and the serial number (YES at step 704), 
at step 705, the recording/reproduction conditions, for 
which the recording/reproduction apparatus to be used 
are specified by the recording/reproduction apparatus 
information coincident with the recording/reproduction 
apparatus, are stored in the storage unit 1 6, and at step 
706, the information is recorded in the recording area 6 
in the medium 1 , in the same procedure as step 405 in 
Fig. 5, based on the recording/reproduction conditions. 
If the determination at step 703 is negative (NO), the 
flow proceeds to step 707. 

[0044] At step 704, if the recording/reproduction ap- 
paratus information read from the recording area 4 con- 
tains no information coincident with the recording/repro- 
duction apparatus information of the recording/repro- 
duction apparatus in all points including the manufac- 
turer information, the model information and the serial 
number (NO at step 704), recording/reproduction con- 
ditions are selected from the plurality of recording/repro- 
duction conditions read from the recording area 4 at step 
710, in a priority order. High priority is given to the re- 
cording/reproduction conditions coincident on manufac- 
turer information and model number in the recording/re- 
production apparatus information for identifying the re- 
cording/reproduction apparatus using the recording/re- 
production conditions, next priority is given to those co- 
incident only on manufacturer information, and low pri- 
ority is given to those coincident on no information or 
having no recording/reproduction apparatus informa- 
tion. Then, at step 71 0, the recording/reproduction con- 
ditions are selected, and at step 711 they are stored in 
the storage unit 1 6. Then, the flow proceeds to step 707. 
[0045] At step 707, the learning is performed with the 
recording/reproduction conditions as initial conditions. 
At step 708, the recording/reproduction conditions ob- 
tained by the learning are stored in the storage unit 16, 
and at step 709, the recording/reproduction conditions 
and the recording/reproduction apparatus information of 
the particular recording/reproduction apparatus are re- 
corded in the recording area 4. At step 706, the infor- 
mation based on the recording/reproduction conditions 
is recorded in the information recording area 6 in the 
medium 1. 

[0046] At step 709, if a number of the recording/repro- 
duction conditions accompanying other recording/re- 
production apparatus information already recorded in 
the recording area 4 has not reached a specified 
number, the information Is held while recording new re- 
cording/reproduction conditions and the recording/re- 
production apparatus information are added. On the 
other hand, if the number of the recording/reproduction 



conditions has reached the specified number, the new 
recording/reproduction conditions and new recording/ 
reproduction apparatus information are recorded, while 
the oldest in the recording/reproduction conditions and 
5 the recording/reproduction apparatus information are 
discarded. 

[0047] The recording/reproduction described above 
makes it possible to record a plurality of recording/re- 
production conditions in a medium and to select record- 

10 ing/reproduction conditions suitable for the recording/ 
reproduction apparatus intended to be used for record- 
ing among a plurality of the recording/reproduction con- 
ditions read out from the medium. Therefore, when one 
medium is used for a plurality of recording/reproduction 

15 apparatuses, the difference in the recording/reproduc- 
tion characteristic between the apparatuses can be 
compensated. Further, even for a medium in which the 
recording/reproduction conditions determined by the re- 
cording/reproduction apparatus itself intended to be 

20 used for recording are not recorded, the learning is per- 
formed by using as initial conditions the recording/repro- 
duction conditions determined by the recording/repro- 
duction apparatus having a recording/reproduction 
characteristic similar to the recording/reproduction ap- 

25 paratus, such as a recording/reproduction apparatus of 
the same model or one made by the same manufacturer. 
In this way, the learning can be shortened and the wait- 
ing time can be shortened for mounting the medium and 
the activating the recording/reproduction apparatus. 

30 [0048] Further, when newly determined recording/re- 
production conditions are recorded in a medium, if a 
number of the recording/reproduction conditions al- 
ready recorded has reached a specified number, the 
oldest recording/reproduction conditions are discarded. 

35 in this way, the recording/reproduction conditions adapt- 
ed for the recording/reproduction apparatuses most 
likely to be used can always be held in the medium. 
[0049] The operation of steps 710 and 711 can be 
omitted. Further, the recording/reproduction apparatus 

to information is not limited to the three hierarchical levels, 
but information otherthan the manufacturer information, 
the model information and the serial number can be add- 
ed or a part of the information can be omitted. 
[0050] Fig. 1 1 is a flowchart of a still further recording/ 

45 reproduction method according to the invention. This 
method is carried out in the same procedure as the re- 
cording/reproduction method described with reference 
to Fig. 1 0 with some exceptions. Therefore, some points 
different from the recording/reproduction method of Fig. 

50 10 will be explained. 

[0051] Steps 801, 802 and 803 are similar to steps 
701 , 702 and 703 in Fig. 10, respectively, and they are 
not explained here. 

[0052] At step 804, the recording/reproduction appa- 
55 ratus information read from the recording area 4 in the 
recording medium 1 . If they contain the recording appa- 
ratus information coincident with the recording/repro- 
duction apparatus information for the recording/repro- 



8 



15 EP 1 026 671 B1 16 

v 



duction apparatus in all the points 4 including the manu- 
facturer information, the model information and the se- 
rial number (YES at step 804), at step 805, the record- 
ing/reproduction conditions, for which the recording/re- 
production apparatus to be used is specified by the re- 
cording/reproduction apparatus information coincident 
with the particular recording/reproduction apparatus, 
are stored in the storage unit 16. Then, at step 806, the 
test recording is performed. This test recording is carried 
out in the same procedure as step 506 in Fig. 7. Next, 
at step 81 2, the signal quality is determined in the same 
procedure as step 506 in Fig. 7. If the signal quality sat- 
isfies a criterion (YES at step 812), the information is 
recorded in the information recording area 6 in the me- 
dium 1 at step 813. 

[0053] On the other hand, if the determination fails to 
satisfy the criterions (NO at step 803, 804 or 812), the 
learning is performed at step 807, and the process pro- 
ceeds to steps 808, 809 and 813 in that order. Steps 
807, 808, 809 correspond to steps 707, 708, 709 in Fig. 
10, respectively. 

[0054] In the recording/reproduction described 
above, change can be compensated in the recording/ 
reproduction characteristic of the recording/reproduc- 
tion apparatus and the recording medium with the lapse 
of time from a time point when the recording/reproduc- 
tion conditions are recorded for the medium to be used. 
[0055] Fig. 1 2 is a flowchart of a still further recording/ 
reproduction method according to the invention. This 
method is carried out in the same procedure as the re- 
cording/reproduction method explained with reference 
to Fig. 1 1 with some exceptions. Therefore, some points 
in Fig. 12 different from the recording/reproduction 
method explained with reference to Fig. 11 will be ex- 
plained below. This recording/reproduction method us- 
es a recording medium in which the recording area 4 in 
the medium 1 is used for recording time information in- 
dicating the date and time when the recording/reproduc- 
tion conditions are recorded in the medium, together 
with the recording/reproduction conditions and the re- 
cording/reproduction apparatus information for identify- 
ing the recording/reproduction apparatus which uses 
the recording/reproduction conditions. 
[0056] Steps 901 to 905 correspond to steps 801 to 
805 in Fig. 11 , respectively. At step 902, the time when 
the recording/reproduction conditions are obtained 
(time information) is read in addition to the recording/ 
reproduction conditions and the recording/reproduction 
apparatus information, and at step 905, they are stored. 
[0057] At step 912, the time information accompany- 
ing the recording/reproduction conditions stored in the 
storage unit 16 is compared with the time of the clock in 
the controller 7. If the difference is longer than a prede- 
termined reference (YES at step 912), the test recording 
is carried out at step 913. On the other hand, if the dif- 
ference is shorter than the predetermined reference 
(NO at step 912), the information is recorded in the in- 
formation recording area 6 in the medium 1 without test 



recording. Steps 913, 914 and 906 correspond to steps 
806, 812 and 813 in Fig. 11, respectively. Further, steps 
907, 908 and 909 correspond to steps 807, 808 and 809 
in Fig. 11, respectively. 

s [0058] In the recording/reproduction described 
above, a change can be compensated in the recording 
characteristic of the recording/reproduction apparatus 
with the lapse of time from a time point when the record- 
ing/reproduction conditions are recorded in the medium 

10 to be used, while shortening the waiting time for activa- 
tion by omitting the test recording if the recording medi- 
um is frequently replaced in the recording/reproduction 
apparatus. 

[0059] According to the embodiment described 
*5 above, jitter value of the reproduced signal is measured 
and compared with a reference value to determine the 
quality of the recorded test signal. As an alternative, er- 
ror rate of the data obtained by demodulating the repro- 
duced signal is measured and compared with a refer- 
20 ence value in order to determine the quality of the re- 
corded test signal. 

[0060] Further, in the learning in the embodiment de- 
scribed above, the operation is repeated in which the 
recording/reproduction conditions are changed while 

25 conducting the test recording to measure the quality of 
the signal recorded in a test, and at the time point when 
the quality of the signal has satisfied a criterion, the op- 
eration is completed and the recording/reproduction 
conditions at that time are determined as the optimum 

30 recording/reproduction conditions. As an alternative, 
the test recording is performed and the quality of the 
signal recorded in the test is checked while the record- 
ing/reproduction conditions is changed in a predeter- 
mined range. This operation is repeated. Then, the re- 

35 cording/reproduction conditions included in the prede- 
termined range which represents the best quality of the 
signal recorded in the test are determined as the opti- 
mum recording/reproduction conditions. 
[0061 ] All the items of the recording/reproduction con- 

40 ditions may not necessarily be recorded in the medium, 
but only a specified item or items in the recording/repro- 
duction conditions may be used for the learning. 
[0062] Further, as to the recording/reproduction infor- 
mation on which the recording/reproduction apparatus 

45 to be used is specified, the information recorded in the 
recording area in the medium may be setting conditions 
or code information which satisfy the recording/repro- 
duction conditions, in place of the recording/reproduc- 
tion conditions. For example, as to the pulse conditions, 

50 the setting value of the laser drive circuit for producing 
the laser intensity or the code information indicating the 
setting value may be recorded as recording/reproduc- 
tion conditions, in place of the laser intensity, in the re- 
cording area in the medium as the recording/reproduc- 

55 tion conditions. 

[0063] When the medium shown in Fig. 2 is used, at 
steps 402, 502, 602, 702, 802, 902 in Figs. 5, 7 and 9 
to 12, the first recording /reproduction recording area 4a 



9 



17 EP 1 026 671 B1 



in Fig. 2 is reproduced, and then if the recording/repro- 
duction conditions cannot be read, the second recording 
/reproduction recording area 4b is reproduced. Further, 
at steps 408, 510, 611, 709, 809, 909 in Figs. 5, 7 and 
9 to 12, the recording/reproduction conditions are re- 
corded in both the first and second recording areas 4a 
and 4b. This improves the reliability of the recording/re- 
production conditions recorded in the medium in view of 
the fact that even when the information recorded in one 
of the first and second recording areas 4a and 4b cannot 
be reproduced due to the contamination of the medium 
or the like, the information can be obtained from the oth- 
er recording area. 

[0064] As described above, in an optical recording 
medium according to the invention, a recording/repro- 
duction apparatus and a recording/reproduction method 
according to the invention, it is advantageous that the 
optimum recording/reproduction conditions, which are 
determined for a given recording medium and recorded 
in the medium, can be read and used in subsequent op- 
erations. This eliminates or shortens the learning for de- 
termining the recording/reproduction conditions which 
otherwise might be required to be measured each time. 
Thus, the waiting time for mounting the recording medi- 
um or activating the recording medium in the recording/ 
reproduction apparatus can be shortened. 
[0065] Further, the recording/reproduction conditions 
and the recording/reproduction apparatus information 
for identifying the recording/reproduction apparatus us- 
ing the recording/reproduction conditions are recorded, 
and at the time of activation, the recording/reproduction 
conditions adapted forthe recording/reproduction appa- 
ratus to be used for recording are selected for use 
among the recording/reproduction conditions read from 
the medium. Even when a specified recording medium 
is used for a plurality of recording/reproduction appara- 
tuses, the operation of determining the optimum record- 
ing/reproduction conditions is eliminated or shortened, 
thereby making it possible to shorten the waiting time 
for mounting the medium and activating the recording/ 
reproduction apparatus. 

[0066] Although the present invention has been fully 
described in connection with the preferred embodi- 
ments thereof with reference to the accompanying 
drawings, it is to be noted that various changes and 
modifications are apparent to those skilled in the art. 
Such changes and modifications are to be understood 
as included within the scope of the present invention as 
defined by the appended claims unless they depart 
therefrom. 



Claims 

1 . An optical recording medium (1 ) for recording infor- 
mation comprising: 

an information recording area (6) being record- 
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ed with information; 

a first rewritable recording/reproduction condi- 
tion recording area (4a) being recorded with a 
plurality of recording/reproduction conditions to 
5 be used in recording/reproduction apparatuses 

and a plurality of sets of apparatus information 
for identifying said recording/reproduction ap- 
paratuses, each one of said plurality of sets of 
apparatus information corresponding to one of 
10 said plurality of recording/reproduction condi- 

tions; and 

a second rewritable recording/reproduction 
condition recording area (4b) being recorded 
with the same information recorded in the first 
is rewritable recording/reproduction condition re- 

cording area (4a). 

2. The optical recording medium according to claim 1 , 
wherein said apparatus information is manufacturer 

20 information for identifying a manufacturer of a re- 
cording/reproduction apparatus. 

3. The optical recording medium according to claim 1 , 
wherein said apparatus information is time informa- 

25 tion representing a date on which at least one of 
said recording/reproduction conditions was record- 
ed. 

4. A recording/reproduction method for recording in- 
30 formation on and reproducing information from a re- 
writable type optical recording medium on which a 
plurality of recording/reproduction conditions can 
be recorded together with apparatus information, 
said recording/reproduction method comprising; 

35 

recording an optimum recording/reproduction 
condition in a first condition recording area on 
the rewritable type optical recording medium, 
and 

40 recording the same information recorded in the 

first condition recording area in a second con- 
dition recording area on the rewritable type op- 
tical recording medium. 

45 wherein when a number of recording/repro- 

duction conditions recorded in the first condition re- 
cording area is a predetermined number, an oldest 
recording/reproduction condition is deleted from the 
first condition recording area and the optimum re- 

so cording/reproduction condition is recorded in the 
first condition recording area. 

5. A recording/reproduction apparatus for recording 
information on and reproducing information from a 

55 rewritable type optical recording medium on which 
a plurality of recording/reproduction conditions can 
be recorded together with apparatus information, 
said recording/reproduction apparatus comprising: 
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a controller operable to determine an optimum 
recording/reproduction condition for a record- 
ing/reproduction apparatus which is to be used 
for at least one of recording information and re- 
producing information by conducting a test re- 
cording, record the optimum recording/repro- 
duction condition in a first condition recording 
area on the rewritable type optical recording 
medium, and record the same information re- 
corded in the first condition recording area in a 
second condition recording area on the rewri- 
table type optical recording medium, 

wherein when a number of recording/repro- 
duction conditions recorded in the first condition re- 
cording area is a predetermined number, an oldest 
recording/reproduction condition is deleted from the 
first condition recording area and the optimum re- 
cording/reproduction condition is recorded in the 
first condition recording area. 

6. A recording/reproduction method according to 
claim 4, further comprising: 

reading recording/reproduction conditions and 
apparatus information for identifying the re- 
cording/reproduction apparatus which uses the 
recording/reproduction conditions from the first 
condition recording area; and 
recording or reproducing the information to or 
from said rewriteable type optical recording me- 
dium based on the recording/reproduction con- 
ditions accompanying the apparatus informa- 
tion which agrees with the recording/reproduc- 
tion apparatus used for said recording or said 
reproducing of the information. 

7. A recording/reproduction method according to 
claim 4, wherein when recording/reproduction con- 
ditions and apparatus information are read from 
said rewriteable type optical recording medium, the 
first condition recording area is accessed first, and 
if the recording/reproduction conditions and the ap- 
paratus information cannot be read for reproducing 
the recording/reproduction conditions and the ap- 
paratus information, the second condition recording 
area is accessed for reproducing the recording/re- 
production conditions and the apparatus informa- 
tion, 

8. A recording/reproduction method according to 
claim 4 further comprising: 

performing the test recording in a test recording 
area provided on said rewriteable type optical 
recording medium, by recording specified data 
therein as a test based on recording/reproduc- 
tion conditions accompanying apparatus infor- 
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mation which agrees with the recording/repro- 
duction apparatus used for recording or repro- 
ducing the information; and 
if a measurement result of a quality of a signal 
reproduced from the specified data of the test 
recording satisfies a predetermined criterion, 
recording or reproducing the information based 
on the recordingyreproduction conditions, or 
if the measurement result fails to satisfy the 
predetermined criterion, 

repeating said performing of the test re- 
cording while changing the recording/re- 
production conditions, 
determining optimum recording/reproduc- 
tion conditions by measuring a quality of a 
signal reproduced in the test recording ar- 
ea and by comparing the quality with the 
predetermined criterion, and 
recording or reproducing the information 
based on the optimum recording/reproduc- 
tion conditions while recording the opti- 
mum recording/reproduction conditions 
accompanying the apparatus information 
in the first condition recording area. 

A recording/reproduction method according to 
claim 4, wherein apparatus information recorded in 
the first condition recording area has a plurality of 
hierarchical levels, said recording/reproduction 
method further comprising: 

when recording/reproduction conditions ac- 
companying the apparatus information which 
agree with the recording/reproduction appara- 
tus to be used in ail of the hierarchical levels 
are not recorded in the first condition recording 
area, selecting the recording/reproduction con- 
ditions accompanying the apparatus informa- 
tion agreeing with the recording/reproduction 
apparatus to be used at a greatest number of 
hierarchical levels, performing the test record- 
ing in a test recording area provided on said re- 
writeable type optical recording medium, by re- 
cording specified data therein as a test based 
on the selected recording/reproduction condi- 
tions as initial conditions; and 
if a measurement result of a quality of a signal 
reproduced from the specified data of the test 
recording satisfies a predetermined criterion, 
recording or reproducing the information based 
on the recording/reproducing conditions, or 
if the measurement result fails to satisfy the 
predetermined criterion, 

repeating said performing of the test re- 
cording while changing the recording/re- 
production conditions, 
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determining optimum 'recording/reproduc- 
tion conditions by measuring a quality of a 
signal reproduced in the test recording ar- 
ea and by comparing the quality with the 
predetermined criterion, and 5 
recording or reproducing the information 
based on the optimum recording/reproduc- 
tion conditions while recording the opti- 
mum recording/reproduction conditions in 
the first condition recording area together io 
with the apparatus information of the re- 
cording/reproduction apparatus. 



Patentanspruche 



3. Optisches Aufzeichnungsmedium nach Anspruch 
1, 

wobei die Vorrichtungs-lnformation eine Zeitinfor- 
mation ist, die ein Datum wiedergibt, an dem we-* 
nigstens eine der Aufzeichnungs-/Wiedergabe-Be- 
dingungen aufgezeichnet wurde. 



AufzeichnungsVWiedergabe-Verfahren zum Auf- 
zeichnen von Informationen auf und Wiedergeben 
von Informationen von einem wiederbeschreibba- 



15 



1. Optisches Aufzeichnungsmedium zum Aufzeich- 
nen von Informationen, mit: 

einem Informations-Aufzeichnungsbereich (6), 20 
welcher mit Informationen beschrieben ist; 
einem ersten wiederbeschreibbaren Aufzeich- 
nu ngs-/Wiedergabe-Bedingu ngs-Aufzeich- 
nungsbereich (4a), welcher mit einer Mehrzahl 
von Aufzeichnungs-AMedergabe-Bedingun- 25 
gen beschrieben Ist, die in Aufzeichnungs-/ 
Wiedergabe-Vorrichtungen zu verwenden ist, 
und einer Mehrzahl von Satzen von Vorrich- 
tungs-lnformationen zum Identifizieren der Auf- 5. 
zeichnungs-/Wiedergabe-Vorrichtungen, 30 

wobei jeder der Mehrzahl der Satze der Vorrich- 
tungs-lnformationen einer der Mehrzahl der Auf- 
zeichnungs-/Wiedergabe-Bedingungen entspricht; 
und 35 
einem zweiten wiederbeschreibbaren Aufzeich- 
nungs-/Wiedergabe-Bedingungs-Aufzeichnungs- 
bereich (4b), welcher mit derselben Information be- 
schrieben ist, die in dem ersten wiederbeschreib- 
baren Aufzeichnung-/Wiedergabe-Bedingungs- 40 
Aufzeichnungsbereich (4a) aufgezeichnet ist. 



Optisches Aufzeichnungsmedium nach Anspruch 
1, 

wobei die Vorrichtungs-lnformation eine Hersteller- 
information zum Identifizieren eines Herstellers ei- 
ner Aufzeichnungs-A/Viedergabe-Vorrichtung ist. 



45 



50 



55 



ren optischen Aufzeichnungsmedium, auf dem eine 
Mehrzahl von Aufzeichnungs-/Wiedergabe-Bedin- 
gungen zusammen mit Vorrichtungs-lnformationen 
aufgezeichnet werden kann, wobei das Aufzeich- 
nungsVWiedergabe-Verfahren umfasst: 

Aufzeichnen einer optimalen Aufzeichnungs-/ 
Wiedergabe-Bedingung in einem ersten Bedin- 
gungs-Aufzeichnungsbereich auf dem wieder- 
beschreibbaren optischen Aufzeichnungsme- 
dium, und 

Aufzeichnen derselben Information, die in dem 
ersten Bedingungs-Aufzeichnungsbereich auf- 
gezeichnet ist, in einem zweiten Bedingungs- 
Aufzeichnungsbereich auf dem wiederbe- 
schreibbaren optischen Aufzeichnungsmedi- 
um, 

wobei , wenn eine Anzahl von den in dem ersten Be- 
dingungs-Aufzeichnungsbereich aufgezeichneten 
Aufzeichnungs-ZWiedergabe-Bedingungen eine 
vorbestimmte Anzahl ist, eine alteste Aufzeich- 
nungs-/Wiedergabe-Bedingung von dem ersten 
Bedingungs-Aufzeichnungsbereich geloscht wird 
und die optimale Aufzeichnungs-Wiedergabe-Be- 
dingung in dem ersten Bedingungs-Aufzeichnungs- 
bereich aufgezeichnet wird. 

AufzeichnungsTWiedergabe-Vorrichtung zum Auf- 
zeichnen von Informationen auf und Wiedergeben 
von Informationen von einem wiederbeschreibba- 
ren optischen Aufzeichnungsmedium, auf dem eine 
Mehrzahl von AufzeichnungsVWiedergabe-Bedin- 
gungen zusammen mit Vorrichtungs-informationen 
aufgezeichnet werden kann, wobei die Aufzeich- 
nungsTWiedergabe-Vorrichtung umfasst: 

eine Steuerung zur Bestimmung einer optima- 
len Aufzeichnungs-ZWiedergabe-Bedingung 
fur eine Aufzeichnungs-/Wiedergabe-Vorrich- 
tung, die dazu benutzt wird, wenigstens Infor- 
mationen aufzuzeichnen oder Informationen 
wiederzugeben, indem eine Testaufzeichnung 
durchgefuhrt wird, zum Aufzeichnen der opti- 
malen Aufzeichnungs-AA/iedergabe-Bedin- 
gung in einem ersten Bedingungs-Aufzeich- 
nungsbereich auf dem wiederbeschreibbaren 
optischen Aufzeichnungsmedium und zum 
Aufzeichnen derselben Information, die in dem 
ersten Bedingungs-Aufzeichnungsbereich auf- 
gezeichnet ist in einem zweiten Bedingungs- 
Aufzeichnungsbereich auf dem wiederbe- 
schreibbaren optischen Aufzeichnungsmedi- 
um, 

wobei, wenn eine Anzahl von den in dem ersten Be- 
dingungs-Aufzeichnungsbereich aufgezeichneten 
AufzeichnungsVWiedergabe-Bedingungen eine 
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vorbestimmte Anzahl ist, eine alteste* Aufzeich- 
nungs-/Wiedergabe-Bedingung von dem ersten 
Bedingungs-Aufzeichnungsbereich geloscht wird 
und die optimale Aufzeichnungswiedergabe-Bedin- 
gung in dem ersten Bedingungs-Aufzeichnungsbe- 5 
reich aufgezeichnet wird. 

6. AufzeichnungsTWiedergabe-Verfahren nach An- 
spruch 4, mit: 

10 

Lesen von Aufzeichnungs-/Wiedergabe-Be- 
dingungen und Vorrichtungs- Information en 
zum Identifizieren der Aufzeichnungs-/Wieder- 
gabe-Vorrichtung, welche die Aufzeichnungs-/ 
Wiedergabe-Bedingungen benutzt, von dem 15 
ersten Bedingungs-Aufzeichnungsbereich; 
und 

Aufzeichnen oder Wiedergeben der Informatio- 
nen auf oder von dem wiederbeschreibbaren 
optischen Aufzeichnungsmedium basierend 20 
auf den Aufzeichnungs-/Wiedergabe-Bedin- 
gungen. die die Vorrichtungs-lnformationen be- 
gleiten, die mit der Aufzeichnungs-/Wiederga- 
be-Vorrichtung ubereinstimmen, die zum Auf- 
zeichnen oder zur Wiedergabe der Informatio- 25 
nen benutzt wird. 



wenn ein Messergebnis einer Quaiitat eines Si- 
gnals, das von den bestimmten Daten der 
Testaufzeichnung wiedergegeben wird, ein 
vorbestimmtes Kriterium erfullt, Aufzeichnen 
oder Wiedergeben der Informationen basie- 
rend auf den Aufzeichnungs-/Wiedergabe-Be- 
dingungen, oder 

wenn das Messergebnis das vorbestimmte Kri- 
terium nicht erfullt, 

Wiederholen der Durchfuhrung der 
Testaufzeichnung, wahrend die Aufzeich- 
nungs-/Wiedergabe~Bedingungen geandert 
werden, 

Bestimmen von optimalen Aufzeich- 
nungs-/Wiedergabe-Bedingungen durch Mes- 
sung einer Quaiitat eines Signals, das in dem 
Testaufzeichnungsbereich wiedergegeben 
wird, und durch Vergleich der Quaiitat mit dem 
vorgegebenen Kriterium, und 

Aufzeichnen oder Wiedergeben der In- 
formationen basierend auf den optimalen Auf- 
zeichnungs-/Wiedergabe-Bedingungen, wah- 
rend die optimalen Aufzeichnungs-/Wiederga- 
be-Bedingungen . die die Vorrichtungs-I nforma- 
tionen begleiten, in dem ersten Bedingungs- 
Aufzeichnungsbereich aufgezeichnet werden. 



7. AufzeichnungsVWiedergabe-Verfahren nach An- 9. 
spruch 4, 

wobei, wenn Aufzeichnungs-ZWiedergabe-Bedin- 30 
gungen und Vorrichtungsinformationen von dem 
wiederbeschreibbaren optischen Aufzeichnungs- 
medium gelesen werden, auf den ersten Bedin- 
gungs-Aufzeichnungsbereich zuerst zugegriffen 
wird, und, wenn die Aufzeichnungs VWiedergabe- 35 
Bedingungen und die Vorrichtungs- Information en 
zur Wiedergabe der Aufzeichnungs-/Wiedergabe- 
Bedingungen und der Vorrichtungs-lnformationen 
nicht gelesen werden konnen, auf den zweiten Be- 
dingungs-Aufzeichnungsbereich zum Wiederge- 40 
ben derAufzeichnungsVWiedergabe-Bedingungen 
und der Vorrichtungs-lnformationen zugegriffen 
wird. 

8. Aufzeichnungs-A/Viedergabe-Verfahren nach An- 45 
spruch 4, mit: 

Durchfuhren der Testaufzeichnung in einem 
auf dem wiederbeschreibbaren optischen Auf- 
zeichnungsmedium vorgesehenen Testauf- 50 
zeichnungsbereich, in dem bestimmte Daten 
darin als Test aufgezeichnet werden basierend 
auf Aufzeichnungs-/Wiedergabe-Bedingun- 
gen, die Vorrichtungs-lnformationen begleiten, 
welche mit der Aufzeichnungs-ZWiedergabe- 55 
Vorrichtung ubereinstimmen, die zum Auf- 
zeichnen oder Wiedergeben der Informationen 
benutzt wird; und 



Aufzeichnungs-/Wiedergabe-Verfahren nach An- 
spruch 4, 

wobei Vorrichtungs-lnformationen, die in dem er- 
sten Bedingungs-Aufzeichnungsbereich aufge- 
zeichnet sind, eine Mehrzahl von hierarchischen 
Pegeln aufwelsen, wobei das Aufzeichnungs-/Wie- 
dergabe-Verfahren ferner aufweist: 

wenn AufzeichnungsTWiedergabe-Bedingun- 
gen, die die Vorrichtungsinformationen beglei- 
ten, die mit der Aufzeichnungs-AA/iedergabe- 
Vorrichtung ubereinstimmen, die in alien hier- 
archischen Pegeln benutzt werden soil, nicht in 
dem ersten Bedingungs-Aufzeichnungsbe- 
reich aufgezeichnet sind, Auswahlen der Auf- 
zeichnungs-/Wiedergabe-Bedingungen, die 
die Vorrichtungs-lnformationen begleiten, die 
mit der AufzeichnungsTWiedergabe-Vorrich- 
tung ubereinstimmen, die bei einer groBten An- 
zahl von hierarchischen Pegeln benutzt wer- 
den soil, Durchfuhren der Testaufzeichnung in 
einem auf dem wiederbeschreibbaren opti- 
schen Aufzeichnungsmedium vorgesehenen 
Testaufzeichnungsbereich, in dem bestimmte 
Daten darin als Test aufgezeichnet werden ba- 
sierend auf den ausgewahlten Aufzeichnungs-/ 
Wiedergabe-Bedingungen als Anfangsbedin- 
gungen; und 

wenn ein Messergebnis einer Quaiitat eines Si- 
gnals, das von den bestimmten Daten der 
Testaufzeichnung wiedergegeben wird, ein 
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vorbestimmtes Kriterium 'erfullt, Aufzeichnen 
oder Wiedergeben der Information basierend 
auf den Aufzeichnungs-/Wiedergabe-Bedin- 
gungen, Oder 

wenn das Messergebnis das vorbestimmte Kri- 
terium nicht erfullt, 

Wiederholen der Durchfuhrung der 
Testaufzeichnung, wahrend die Aufzeich- 
nungs-/Wiedergabe-Bedingungen geandert 
werden, 

Bestimmen von optimalen Aufzeich- 
nungsVWiedergabe-Bedingungen durch Mes- 
sung einer Qualitat eines Signals, das in dem 
Testaufzeichnungsbereich wiedergegeben 
wird, und durch Vergleich der Qualitat mit dem 
vorgegebenen Kriterium, und 

Aufzeichnen oder Wiedergeben der In- 
formation basierend auf den optimalen Auf- 
zeichnungs-/Wiedergabe-Bedingungen, wah- 
rend die optimalen AufzeichnungsVWiederga- 
be-Bedingungen in dem ersten Bedingungs- 
Aufzeichnungsbereich zusammen mit den Vor- 
richtungs-lnformationen der Aufzeichnungs-/ 
Wiedergabe-Vorichtung aufgezeichnet wer- 
den. 



Revendications 

1. Support d'enregistrement optique (1) destine a en- 
registrer des informations comprenant : 

une zone d'enregistrement d'informations (6) 
qui a subi I'enregistrement d'informations, 
une premiere zone d'enregistrement de condi- 
tions d'enregistrement/reproduction reinscripti- 
ble (4a) qui a subi I'enregistrement d'une plu- 
rality de conditions d'enregistrement/reproduc- 
tion devant etre utilisees dans des dispositifs 
d'enregistrement/reproduction et une pluralite 
d'ensembles d'informations de dispositif desti- 
nes a identifier lesdits dispositifs d'enregistre- 
ment/reproduction, chaque ensemble d'infor- 
mations de dispositif de ladite pluralite d'en- 
sembles d'informations de dispositif correspon- 
dant a I'une de ladite pluralite de conditions 
d'enregistrement/reproduction, et 
une seconde zone d'enregistrement de condi- 
tions d'enregistrement/reproduction reinscripti- 
ble (4b) qui a subi I'enregistrement des memes 
informations que celles enregistrees dans la 
premiere zone d'enregistrement de conditions 
d'enregistrement/reproduction reinscriptible 
(4a). 

2. Support d'enregistrement optique selon la revendi- 
cation 1, dans lequel lesdites informations de dis- 
positif represented des informations du fabricant 



destinees a identifier un fabricant d'un dispositif 
d'enregistrement/reproduction. 

3. Support d'enregistrement optique selon la revendi- 
5 cation 1 , dans lequel lesdites informations de dis- 
positif sont des informations de temps representant 
une date a laquelle au moins une desdites condi- 
tions d'enregistrement/reproduction a ete enregis- 
tree. 

10 

4. Proced6 d'enregistrement/reproduction destine a 
enregistrer des informations sur un support d'enre- 
gistrement optique du type reinscriptible sur lequel 
une pluralite de conditions d'enregistrement/repro- 

15 duction peuvent etre enregistrees en meme temps 
que des informations de dispositif et a reproduire 
des informations a partir de celui-ci, (edit procede 
d'enregistrement/reproduction comprenant : 

20 I'enregistrement d'une condition d'enregistre- 

ment/reproduction optimum dans une premiere 
zone d'enregistrement de conditions sur le sup- 
port d'enregistrement optique de type reinscrip- 
tible, et 

25 I'enregistrement de ces memes informations 

enregistrees dans la premiere zone d'enregis- 
trement de conditions dans une seconde zone 
d'enregistrement de conditions sur le support 
d'enregistrement optique de type reinscriptible, 

30 

dans lequel lorsqu'un nombre de conditions 
d'enregistrement/reproduction enregistrees dans la 
premiere zone d'enregistrement de conditions est 
un nombre predetermine, une condition d'enregis- 
35 trement/reproduction la plus ancienne est suppri- 
mee de la premiere zone d'enregistrement de con- 
ditions et la condition d'enregistrement/reproduc- 
tion optimum est enregistree dans la premiere zone 
d'enregistrement de conditions. 

40 

5. Dispositif d'enregistrement/reproduction destine a 
enregistrer des informations sur un support d'enre- 
gistrement optique du type reinscriptible sur lequel 
une pluralite de conditions d'enregistrernent/repro- 

45 duction peuvent etre enregistrees en meme temps 
que des informations de dispositif et a reproduire 
des informations a partir de celui-ci, ledit dispositif 
d'enregistrement/reproduction comprenant : 

50 un controleur pouvant etre mis en oeuvre pour 

determiner une condition d'enregistrement/re- 
production optimum pour un dispositif d'enre- 
gistrement/reproduction qui doit etre utilise 
pour au moins une information parmi des infor- 

55 mations d'enregistrement et des informations 

de reproduction en executant un enregistre- 
ment de test, pour enregistrer la condition d'en- 
registrement/reproduction optimum dans une 
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premiere zone d'enregistrement def conditions 
sur le support d'enregistrement optique de type 
reinscriptible, et pour enregistrer ces memes 
informations enregistr6es dans la premiere zo- 
ne d'enregistrement de conditions dans une se- 5 
conde zone d'enregistrement de conditions sur 
le support d'enregistrement optique du type 
reinscriptible, 

dans lequel un nombre de conditions d'enre- io 
gistrement/reproduction enregistr§es dans la pre- 
miere zone d'enregistrement de conditions est un 
nombre predetermine, une condition d'enregistre- 
ment/reproduction la plus ancienne est supprimee 
de la premiere zone d'enregistrement de conditions 15 
et la condition d'enregistrement/reproduction opti- 
mum est enregistree dans la premiere zone d'enre- 
gistrement de conditions. 

6. Procede d'enregistrement/reproduction selon la re- 20 
vendication 4, comprenant en outre : 

la lecture de conditions d'enregistrement/re- 
production et d'informations de dispositif pour 
identifier le dispositif d'enregistrement/repro- 25 
duction qui utilise les conditions d'enregistre- 
ment/reproduction a partir de la premiere zone 
d'enregistrement de conditions, et 
I'enregistrement ou la reproduction des infor- 
mations sur ou depuis ledit support d'enregis- 30 
trement optique du type reinscriptible sur la ba- 
se des conditions d'enregistrement/reproduc- 
tion qui accompagnent les informations de dis- 
positif qui sont en accord avecle dispositif d'en- 
registrement/reproduction utilise pour ledit en- 35 
registrement ou ladite reproduction des infor- 
mations. 

7. Procede d'enregistrement/reproduction selon la re- 
vendication 4, dans lequel, lorsque les conditions 40 
d'enregistrement/reproduction et les informations 

de dispositif sont lues a partir dudit support d'enre- 
gistrement optique du type reinscriptible, on accede 
& la premiere zone d'enregistrement de conditions 
en premier, etsi les conditions d'enregistrement/re- 45 
production et les informations de dispositif ne peu- 
vent pas etre lues en vue de la reproduction des 
conditions d'enregistrement/reproduction etdes in- 
formations de dispositif, on accede k la seconde zo- 
ne d'enregistrement de conditions en vue de repro- 50 
duire les conditions d'enregistrement/reproduction 
et les informations de dispositif. 

8. Procede d'enregistrement/reproduction selon la re- 
vendication 4, comprenant en outre : 55 

I'execution de I'enregistrement de test dans 
une zone d'enregistrement de test prevue sur 



ledit support d'enregistrement optique du type 
reinscriptible, en enregistrant des donnees 
sp§cifiees dans celle-ci au titre d'un test fonde 
sur les conditions d'enregistrement/reproduc- 
tion qui accompagnent les informations de dis- 
positif qui sont en accord avec le dispositif d'en- 
registrement/reproduction utilise pour enregis- 
trer ou reproduire les informations, et 
si un resultat de mesure d'une qualite d'un si- 
gnal reproduit a partir des donnees specifies 
de I'enregistrement de test satisfait un critere 
predetermine, I'enregistrement ou la reproduc- 
tion des informations sur la base des conditions 
d'enregistrement/reproduction, ou 
si le resultat de la mesure ne reussit pas a sa- 
tisfaire le critere predetermine, 
la repetition de ladite execution de I'enregistre- 
. ment de test tout en changeant les conditions 
d'enregistrement/reproduction, 
la determination des conditions d'enregistre- 
ment/reproduction optimum par la mesure 
d'une qualite d'un signal reproduit dans la zone 
d'enregistrement detest et par la comparaison 
de la qualite au critere predetermine, et 
I'enregistrement ou la reproduction des infor- 
mations sur la base des conditions d'enregis- 
trement/reproduction optimum tout en enregis- 
trant des conditions d'enregistrement/repro- 
duction optimum accompagnant les informa- 
tions du dispositif dans la premiere zone d'en- 
registrement de conditions. 

9. Procede d'enregistrement/reproduction selon la re- 
vendication 4, dans lequel des informations de dis- 
positif enregistrees dans la premiere zone d'enre- 
gistrement de conditions comportent une pluralite 
de niveaux hierarchiques, ledit procede d'enregis- 
trement/reproduction comprenant en outre : 

lorsque des conditions d'enregistrement/repro- 
duction accompagnant les informations de dis- 
positif qui sont en accord avec le dispositif d'en- 
registrement/reproduction qui sera utilise dans 
tous les niveaux hierarchiques ne sont pas en- 
registrees dans la premiere zone d'enregistre- 
ment de conditions, la selection des conditions 
d'enregistrement/reproduction accompagnant 
les Informations de dispositif en accord avec le 
dispositif d'enregistrement/reproduction qui se- 
ra utilise k un nombre de niveaux hierarchiques 
le plus eleve, I'execution de I'enregistrement de 
test dans une zone d'enregistrement de test 
pr6vue sur ledit support d'enregistrement opti- 
que du type reinscriptible, par I'enregistrement 
de donnees specifiees dans celle-cl k titre de 
test sur la base des conditions d'enregistre- 
ment/reproduction selectionnees en tant que 
conditions initiates, et 
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si un resultat de mesure d'une quatite d'un si- 
gnal reproduit a partir des donnees sp^cifiees 
de I'enregistrement de test satisfait un critere 
predetermine, I'enregistrement ou la reproduc- 
tion des informations sur la base des conditions 5 
d'enregistrement/reproduction, ou 
si le resultat de la mesure ne reussit pas a sa- 
tisfaire le critere predetermine, 
la repetition de ladite execution de I'enregistre- 
ment de test tout en changeant les conditions 10 
d'enregistrement/reproduction, 
la determination des conditions d'enregistre- 
ment/reproduction optimum par la mesure 
d'une qualite d'un signal reproduit dans la zone 
d'enregistrement de test et par la comparaison 13 
de la qualite au critere predetermine, et 
I'enregistrement ou la reproduction des infor- 
mations sur la base des conditions d'enregis- 
trement/reproduction optimum tout en enregis- 
trant les conditions d'enregistrement/reproduc- 20 
tion optimum dans la premiere zone d'enregis- 
trement de conditions en meme temps que les 
informations de dispositif du dispositif d'enre- 
gistrement/reproduction. 
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Fig.4 
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Fig.5 
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Fig.6 
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Fig. 7 
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Fig.8 

( RECORDING ) 



4051 



SET PULSE CONDITIONS BY 
THE PULSE CONDITIONS SETTER 



4052 



SET SERVO CONDITIONS BY 
THE SERVO CONDITIONS SETTER 



4053 



SET EQUALIZING CONDITIONS BY 
THE EQUALIZING CONDITIONS SETTER 



4054 



SET A SLICE LEVEL BY THE 
BINARIZATION CONDITION SETTER 



4055 



CONVERT DATA TO LASER DRIVE 
SIGNALS FOR DRIVING LASER DIODE 



23 



EP 1 026 671 B1 



Fig.9 



601 



START 



602— 



READ RECORDING 
/REPRODUCTION 
CONDITIONS 



'RECORDING' 
/REPRODUCTION 
XONDITIONt, 



YES 



604 



STORE RECORDING 
/REPRODUCTION 
CONDITIONS AND 

TIME INFORMATION 




TEST RECORD 




SIGNAL OK? 
YES 



608 



RECORD 
INFORMATION IN 
MEDIUM 



LEARNING 
OPERATION 



STORE RECORDING 
/REPRODUCTION 
-CONDITIONS AND 
TIME INFORMATION 



RECORD 
RECORDING/ 
REPRODUCTION 
CONDITIONS AND 
TIME INFORMATION 
IN MEDIUM 



24 



EP 1 026 671 B1 



702> 



Fig.10 



701— £ 



START 



I 



READ RECORDING 
/REPRODUCTION 
CONDITIONS AND 
RECORDING/ 
REPRODUCTION 
APPARATUS 
INFORMATION 



703 ^RECORDING" 
/REPRODUCTION 
CONDITIONS! 



RE- 

704^ CORDING 
VREPRODUCTIOf* 
APPARATUS INFOR 
-MATION COIh 
v-CIDENT?, 



705— 



,NO 



STORE RECORDING 
/REPRODUCTION 
CONDITIONS AND 
RECORDING/ 
REPRODUCTION 
APPARATUS 
INFORMATION 



706 



SELECT RECORDING 
/REPRODUCTION 
CONDITIONS 



711 



STORE RECORDING 
/REPRODUCTION 
CONDITIONS AND 
RECORDING/ 
REPRODUCTION 
APPARATUS 
INFORMATION 

1 



LEARNING 
OPERATION 



707 



RECORD 
INFORMATION IN 
MEDIUM 



STORE RECORDING 
/REPRODUCTION 
CONDITIONS AND 
RECORDING/ 
REPRODUCTION 
APPARATUS 
INFORMATION 



I 



RECORD 
RECORDING/ 
REPRODUCTION 
CONDITIONS AND 
RECORDING 
APPARATUS 
INFORMATION IN 
MEDIUM 



708 



~709 



25 



EP 1 026 671 B1 



801- 



Fig. 11 



START 



802- 



READ RECORDING 
/REPRODUCTION 
CONDITIONS AND 
RECORDING/ 
REPRODUCTION 
APPARATUS 
INFORMATION 



^^RECORDING" 
/REPRODUCTION 
CONDITIONS' 

[YES 

r RE- 
804-^ CORDING 
VREPRODUCTIOI 
APPARATUS INFOR 
srMATION COI 
v-CIDENn 



[YES 



a ,_ .SELECT RECORDING 
81 °n /REPRODUCTION 
CONDITIONS 

811- 



805^ 



STORE RECORDING 
/REPRODUCTION 
CONDITIONS AND 
RECORDING/ 
REPRODUCTION 
APPARATUS 
INFORMATION 
I Z 



STORE RECORDING 
/REPRODUCTION 
CONDITIONS AND 
RECORDING/ 
REPRODUCTION 
APPARATUS 
INFORMATION 



TEST RECORD 



I 




813— 



RECORD 
INFORMATION IN 
MEDIUM 



LEARNING 
OPERATION 
I 



807 



STORE RECORDING 
/REPRODUCTION 
CONDITIONS AND 
RECORDING/ 
REPRODUCTION 
APPARATUS 
INFORMATION 
I 



RECORD 
RECORDING/ 
REPRODUCTION 
CONDITIONS AND 
RECORDING 
APPARATUS 
INFORMATION IN 
MEDIUM 



-808 



-809 



26 



EP 1 026 671 B1 



901 ~[ 



Fig.12 



902> 



STAflT 
- i 



READ RECORDING 
/REPRODUCTION 
CONDmONS,RECOR 
DING REPRODUC 
-TION APPARATUS 
INFORMATION AND 
TIME INFORMATION 



903 > > "RECORDING > 
/REPRODUCTION 
lONDmONSt- 



RE- 
CORDING 

^REPRODUCTIONXmo 
APPARATUS INFOR 
c-MATION COI 
v-CIDENTV 910 



|YES 911- 



1 



905> 



STORE RECORDING 
/REPRODUCTION 
CONDITIONS, 
RECORDING/ 
REPRODUCTION 
APPARATUS 
INFORMATION AND 
TIME INFORMATION 



SELECT RECORDING 
/REPRODUCTION 
CONDITIONS 
I 



STORE RECORDING 
/REPRODUCTION 
CONDITIONS, 
RECORDING/ 
REPRODUCTION 
APPARATUS 
INFORMATION AND 
TIME INFORMATION 




I 



LEARNING 
OPERATION 



STORE RECORDING 
/REPRODUCTION 
CONDITIONS, 
RECORDING/ 
REPRODUCTION 
APPARATUS 
INFORMATION AND 
TIME INFORMATION 



T 



RECORD 
RECORDING/ 
REPRODUCTION 
CONDITIONS, 
RECORDING/ 
REPRODUCTION 
APPARATUS 
INFORMATION AND 
TIME INFORMATION 
IN MEDIUM 



-907 



-908 



-909 



27 



